Inhibition of RNA synthesis in Neurospora crassa hyphae treated with picolinic acid.
Picolinic acid, a metal-chelating agent, blocks the nuclei of germinating conidia of Neurospora crassa in the G1 phase. The addition of picolinic acid to exponentially growing cultures of N. crassa in glucose medium causes an immediate inhibition of growth. Concentrations higher than 50 mM completely inhibit growth of mycelia, whereas lower concentrations (20-30 mM) give only a partial inhibition. Picolinic acid, added at the concentration of 20 mM, immediately blocks the accumulation of stable RNA, while protein accumulation continues at an unchanged rate for at least 30 min and only thereafter is slightly inhibited. DNA accumulation rapidly slows down after the addition of the drug. The level of polyadenylated RNA decreases quickly after the addition of picolinic acid, and the rate of its synthesis also appears to be inhibited. Picolinic acid greatly affects the metabolism of stable RNA in N. crassa: both processing and transcription of rRNA are sequentially inhibited with a moderate accumulation of precursor rRNA. It is concluded that the effects of picolinic acid on the nuclear division cycle in Neurospora may be related to the requirement of specific gene products to enter the S phase, whose synthesis is inhibited following the reduction of polyadenylated RNA synthesis.